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DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for highly 
accurately determining the viscosity of blood flowing in an artery without 
using an invasive means under the influence of heartbeat generating a 
pressure gradient. 

SOLUTION: In this method, a blood speed vector is formed by n(>2) pieces 
of blood speed values corresponding to (n) pieces of radii of a blood vessel 
determined in the diameter direction of a given axial position (430), a linear 
equation relating a flow velocity vector (y) to a velocity differential 
coefficient vector (h) multiplied by a viscosity (p.), and to a pressure 
gradient (a) in the forward direction, is formed (470), and the two values of 
the viscosity and the pressure gradient (a) are presumed based on the 
equation in the forward direction at the same time (480, 490). The velocity 
is more advantageously decided by the correlation of ultrasonic signals 
supplied from an echo inspection device. This method can be applied to a 
medical imaging, a medical echo check, etc. 
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±iBJfli«©n^2-c*^n<i©^SK:i£;i;T. jflijRas 

ffi. 10 

[if *^ 2 ] ±iajfii?giiS©±iB'< h ;u©^lft*tf 

±fenM©*SfcMt£;f •2>±iajfll'g©E»-Cn ^ 
•5nffl©agJ!l@©jfiiffi[©gSji©ffi{CJ: -p-rj^fiSan^Sg 

ji©'<i' hA'iy) immL. 

n ^ 2 -C* S n {i©S8!(©*a:^r^f3S^^lfe^&>ipfCt; L/c^f^ 

^s*ii,^^±iEs.^sitmmm<Dmicj:-z>xm^ 20 
feMm^m^o^^f h^Kh) syf±iaffi^s3©-<4' h 

EE^iB (a) K.>(iV^^$ti^^^2m<Dm=&WimK.m 
[ ai*3S 3 ] ±gBilSgS©'< ^hJl(y) frisBttS 

(m) ^s?nfc±iaais^<^^©--ti^ h;u (h) ro-± 
^^©'^i' hjb (cr) ^c)lIS:frr^iJ^cBga{^^^s±iBiBg 30 

0«±iaiE^iB (a) K:*tU^S3n-2>-<.# 2<l©fii4l5l 

B^tcJiSr seiig«:^tfll^:S 2 iatg©:^& 
(S»^ 4 ] ±IBflSsa©-< d7 h il/ ( y ) 4±iatta 
(y) fSSnfcJilBjiSiftm©-^^' h;Kh) RCX± 

iBE^^E©-^^' h;u (ct> fc)iti:)^tSitcMaf=tw-s±iB® 

ffJ:3?ii^*siKS-B-s/cei{). iiaftss (u) so-±ibje 

^ (a) ©^#©T'C±ie&Sja©^i' h^l/ (y ) ©S 

5 ] ilBttS ( M ) S C^^iiiBEESJie ( ff ) © 40 

^fe#©Tt?±tBSfe3i©'^i? (y) ©±faflb*c:«B* 

im-f^fiL^. mm^u. )I*JB3*a, e£ji©'<i' hJl' 

y . as^<i^©'< tJ- h h -c«-r i * . 
±fBii^i^©:^!i^Ctc»-5t,iT . 
M= y- uh- a 

ttj:i>mi<DmM, RZ/, ±iBm 1 ©tf ?iJM©iKSff 
±tB^ l©ff?ijMi, ±iBl^3©tf9>JK©jMtf^JK 50 
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±BBII2©ff^JM^t©S{CJ:Da3nS3;^ h 

w=MK-'ivr 

(omA^^m^ri^ctic^t). ±iBfi&s (y) so'± 

laE^JiB (a) ©^#©T-C±ffiijSa-^i' hJl/ (y) © 

mjcxmiimri>mmt 4^tfi»*^4fBig©:^ft. 

n^fB*:«5iB«©7?& 

c »*a 7 ] ±mmm<Dm<Dm^ n » 2 <i-c* o > 

Si^3n^>-~itJ:fBtta (iLi) SUt±iBffiW (a) © 

2ffi©{§$}{g£-rs@i!g». 

y. msMmicxi^ hii^^&h'cm.-ri:^. igBoSi© 
h ( y ) *±tBtt9[ iu') m$ titc±^smm 

mo^i^ hJU (h) SiCJf±iaE43iB©-«:i' ia) (C 
IlttSFlSiCCHjiif'tl:^ iJWT©^?f5:&giC. 
y = w h + a 

©>y^?:?^fiKL.. 

itatta (y) SCXilBE^iB (a) ^^i-Sfc^^>. ±ia 
2 ^©?3Kji©fflRi>'±iB 2 ffl©jie8l[<l&<ii%ffl(,^r J© 
:&rfii©±iB^*e^©*f«:«?^-rsSft«:^ty8iJ*ffl 

2fBK©7?ffi. 

(«*Ji8 ] ±iBjfiiflgj£s©ffi4mf#-r-s/t*. 

xa-^JISSdiafj (z) »-5t:jfil««:^-r-5jB«j!g h 
^raWcctiB8L/c«#i. JbfBS!)*a#(D56rrSiK:i8ii{fc3 

±ffijfiie*©±ffii»@$iii (z) ±©S)is^sgii^ 

( r ) ©±iajfll}Sjig:7'a7 T -r^l'±-CjitRSnfcn ^ 
2 f n <@©jfil^aS©ffl«cS-:5t»Tjfil^3iS©^i' 

h )\^im&t^^mt Sii^a 1 TbS 7 © ^ ^ 
■rn*^^^©:^ffi. 

[it*Ji9 ] ±im^^m^^imti>ms\t, 1 
y V mf^^wm^n 5 8 iatt©:^^fe. 
[IS3JSB10] jfiilpttJ*SStiSKiiS?©4S;^W.'<^^ 

(z) {cjSr,-cjfiie*^*T-5fi#j^ 

(100) {cJ:oT«t&?n.5B#rai4 
«#*H5i?i-r (200) t . 

mmmicmmvtcm^R.i>±Mmmk (z) ©7?f^Kgi 
M#*^iai«-cj!ffli^^,^e ( 3 0 0 ) i . 

±MM.'^^(0±Mmmb (Z) ±©M!ft'S^ffi^5 
(r) ©±iBjiS7"n7y-f;l/±-cjlfR3nfcn^2-C 
*-5 nffl©j$S©fflK:S-:Jl>-Cj6i?giig©--i 5' h ;b4Jfl 
^0, ±iaifiLfKjI^©-^i' h>'l'©^^tcj;oT±iajfiljg 
©ttS ( u ) Riy:jE&3iB ( a ) ^^th^WL ( 4 0 
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0) i***. 
[0 00 1] 

^Sfc^msns. E8E»if*cto(,:.-c. mmam&'sx 

(0002] 

[SejfeCDj^JR] EWrt^itEP 0 430 374 ^ <*lI!^itUS 
5,103,826 Bonnefous. 1992¥4^14H) {C». 

[0 00 3] 
[0004] 

[i|gi^^*r^i^cis?)©#®] ±IB2|s:^H^©SWW. 19 

1 {ciet8sti/cjfiiet|'©iFASJic^E^iH*^«-rs 
tcM ^©tt:©(6jfilra-cs«:f& o -r giye 5 infc±Miam<o 

2-C*?>n{i©4^S^CIt;DT, Jfl?gjie©n <!©« 
^fi©{ii*9{»^5eFgi. ±lB«iiffl©Jlil?SjIS©fii 
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S©±IH-^i' h-'l'©^l^«:S-:Jl>r±iaaSRDfJE45E 
[0005] *^M©:^ffi{i, «*:4:ffJffl-r*:tf^<t|g) 
?^«S14r&^>fcdf).S#©jflitK:{BIS^Jn;tSC 
Wfijr**, 3|!:^9«©:Srffi®Si|©fiS&m'S«. ifiiSKS 

[000 6] «^ 1 0«:gBK3n/cffl§?gx3-tf|2 

i^aw, ±iB©2f:^Bj©:^j^<Sr||jg^^^|g*i|gi:re.4T. 

•ri,>s, -r^cto^. *^Hj©ifiie't»«riiS5n.5jflifK©*a 

(Z) CC?&-oTlfil'B?:^-r-5S#2gh 
7>Xt'^— y (10 0) {cj:-5-C«l&3n-SB$ratt« 
^*BSf»^S#® (200) B#fflB«jK:taML//cm-^ 

Rz>±mmmn (z) ©:^[fi]«ciiu(ft$nfcaa7'a7 
(300) i . ±iajfiiif"t>©±ia®4affi ( z ) ± 

©M>a:-S^Sgil3 ( r ) (r>±iE^my'tiy 7 W^bir-il 
iRS n/c n S 2 -C* S n fa©aa©ffiK:S-:J(,^r Jfll?Sii 
K©-^^' h^i-^Jijeu. ±iejfii?gas©^i' hJV<omk 
(cJ:-?r±^fR©«fK (m) S£/a^iB (a) 

■r^^m. (4 0 0) <fc*^i5». ±iajfiLvg©tea (m) s 

D^iiaiE^ie (a) *s±ia*:^B9©:^ft*fieffiT-5ci 
[0 00 7] 

30 [mM(Dmm<Djfm] uxr. ^^^©wwi^j:ii®«r#M 
L-c*%ig©:firjSRc;ciig*i¥i»iKSii9-r-S, 

:fr<*-cjfii?stta*^^fa-c^^L/. KiM4'©jfliffi^^jie* 

[0 00 8] EliafeDf(C|g2© (A) . (B)RO* 

(c) %#M-r4cc, fi^»xa-tftssig»> Jims 

652 OORU^f-i'J^Jl^H&m&S 0 0 icm^^ titc'J^tj: 
40 < tfc i^©iawiffih7>;^7'*— y-1 0 O'&^tj. h 
0 Ott. SI 2. 1 3 **-rSSllHlR 1 

^>X7=^— 9- 1 0 0{cj:^t:j6S(tB3n/cf-Att. j? 

[0009] ai«S©2 0 {3:ajSSRO-^gIS%#tfJ^ 

^^omWMi&fsmtt h 5- -IM 0 0 

BWllSn, h^^:^^ *-tM 0 0««fljEaia(i-^^a 

50 T-c]ijei4z:35r|SKcSS:ai3ns. c©jai=ti';^7^Aic*j 
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1 ©J:^>«:^3tiSi^raW«caffltcMCg-r * 

^>4'?:#r^., h5>;^7'^— 9-1 0 OKgi^sn:^ 
mm^mz o o sjm i o *s^ir-5fflssii« 1 1 =s: 

(D*^Sif «: . JfiLSSAStbfllR 1 0 ©gttx cd:&i6] (c^^ l , 

.#,R= ■ R, R. -cmmt^ti^, 

[0010101 *#MT*tc. 1 0 1 ». i^ft 

0 0 scxtosK 3 0 0 <o'Mnn^m&.ri,. »^ i o 

1 <Dm3K.tm^fitc9mm.z o o». tstftSMi^^^j 

•tiS^r^tf. SaaSS 0 O 1 0 1 *«6©<t# 

S. (t. r) K:S-:5t,i-C. !^{C. Kl^lftMi OCDIi 

12. 1 3*^6©;^'^^ h^l/SWfceEg-rSH^JSJE^JtrJ 
^*S*a/c^S14x=2-«|S<i^d» <r. t)*^ta 
T^@^x3-^*g3 0 1 ^MfCWrS. 

[0 0 1 1 ] HJExa-BfeSSS 0 1 «:J:o-C««&3n 
fcm^A , ( r . t ) *f S L/ < B> KW^i^EP 0 2 
25 667^ (*H!($i*US 4.803.390^> Bonnefous ) (CIB 

V. (r. t) = V. (r. t) /CO s0 
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*©figii$*. a^-y-^ h*5S!,^a|iizi-aL/. «)M©rtffi 
iM«^l/te!aia|aiZ±©l!ttJWIi{caESl^j*f t icm'&t 
C<Dt^. fp't^Ot. S12J:©'^,R, i^omo^ 

a*ifffi-r4/cw-c+^r*^>. ■e©ffii», cfi^c^o 

f*ZRCffi&fllR©»l)©Ml 3©?t#.{ca4*R" , i 

Ztt5?|a]©^ai3»Slffl]^« r tCj:-5-r-5;ie.n^. 
X3-*sai3 r tCltSd?— h{CJ:-3-Cig3n-5B#rBl 
tib-C^StiS. «aS®3 0 0tt. I^fc. StiMl 
0tti©g!5$r. *»%r, S-C©ffiffiF^{Cl5E.5Z$4±©g| 

or jg^s nfc 9 > k©B#rai4x3 d 

k (r, t ) ^rSliSl/. -?-n6©*tc*iW^jfii?g©8£ji 
S3© (A) (B) «. 7!p3!p«,X3- 
«aEl^faH4ft#d. (r. t)RCKd.,, (r. t)* 
Sfy^^-C^D. C©y7:7©tStt»tt.^©^^;' h 
©X3-t^g{i-^©^a:g:^L. MS {v-fi'a|i.)# 
^•Cmi fx S«IIA©^ffl)^S t ttjaett Z :&(6]<D^|B]ffi 

[0 0 121 02© (A) (B) Kti. xn-^S 

i?a*®iafi6 z tcK -r s jistiii-©jiatcjgifc; L » c 

xi*:tri6j©jsg«> t,>rti*>a'j^3ti^ci*j^c<. is 
i»RC)f2a[©ztt(cM-r*w^/dw*saij;£3ti^., 

h®3ia(*. br. z#:^[Sj©RS;5}-v, (r. 

t ) VLjp.iXmS t RCJf^^gg^ rOMSji LTSUS? 

02© (C) <C*j(,>-C, ^>i'kRi:Jt7>i'k + 
l©M^*(CX3-;Srig-r*-y -;' h TG©gi?$3!>i r » 



20 



30 



(1 ) 



*ffic»rzn:^i$]©RR»v. (r. t)>5pe.jiS3n 

[0 0 1 3] «iSV;aLf-A3 00». v>i'kSyf-7> 

k + 1 © 2 ffl©iiifeSW^d:x 3 -«ISB$rattfi-)^^taM 
3-&^>:35rffi«:lltf^€.. 02© (C) ^#M-rS4C. C 

fflWiffifcr-A{cm3l-rs^-y"^ h©(t>©;^gp^«. 40 
©•^^d' k + 1 ©s!i@ct>©tr-A©siiK:#fibiBSW-S!£- 

SiO^A^. Ltctii-oX. 02© (B) ^#Il-r-5fC. ta 
mit . ±i3©!iJ>^^ft=*iSatc5Efc S n -2) i ^ tc $ 

y- h R Grt-cff tons, m tf . jfajatJis i m/ s ©:<- 
-y-©fiSjii*wi'. 2@©)S!j®©rB^©»3r^T3&« i o k 

H z ©:t- 5'-©ili|a^^l^«:*tic;T^> l O 0 m s K— 
«:jit«Stv/cXtt:SfisjK: i mm©+-^^'-so'Z^4:fir^^a so 



(CO, 3mm©:^--y-5:WrSU>i?y- hRG©-t 

%*s»iraT©ra«:u>j^y-i-*>6i«nv ii^j2o%*Jc 
©i'>yy- htcAt), :A:SP^©*-y5» Hiu>s?y 

[00141 Z«Lh©i5ti5t*t?3aS*9l«-r-S/cAA!IS 

j^xt^a 3 0 0 t,c^^mm^n^mm<DM^(fytj:mM:it 
•.x<DmK)xib?>. u>i?y-hRG' fHic^^-n^m 
tpo^-y-j ^■icJ:■:,xm^tl^m^m^rs^m^d 

(r. t ) ^,^trz#:fr[Sj{c^>5'k+ I© 
x=i-^ai@j|B{cJ:-5r&[B3n. Bf*t-T-C^DZ 
>i' k©xn-t^®)|a(cj;oriStil3n/c 
Bli©^ratt<t#©U:/y*T*«5. T*J^©RJK14M# 

(,cj:^x^ofcm^mj:mmjLi,tmmff}iyy h^mrrt 

t. :ra-^~$-y'y 7*a-7"©|iSS5:i^Slir5 
iai|igToiffl©if-y-? h©^B»tc«aHb-c. ^j^t-T 

[0 0 151 ctiicj:*). m—ic. m—of-y-y h*> 
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d».. (t> =d» (t-T-T) 
T = 2V. (r. t) /c 

»^fcJ£5g3n«,o 5S; (3) (cjc^r, #:^[S]iiSv, 
(r. t) BWjiJ: 0 4>#S«:il< . xaKTcoaf-y-y 

m.<Dfmv. ( r . t ) *^^-r€.c iAJr'^s. 
10 0 16] ^(ommtLx. mmt. 2m<Dx.a~m^ 



(2) 



(3) 
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T?:aij5e-rs^©^wrsiaffl->;3i7"A3 o 0^^=11 u 

[0017] 

CSaii] 



Cnk+i(to,u) = 



u)dt 



(4) 



[0 0 1 8] ^tfj. ^rat, tt. t. =2r/c©J:5 ★''^•^>-^'%a•r. ^ (2) *S (4) tCf^Af-SCi 

C..»,, (t, , u) =Ck.» (to . u-t) (5) 

^aSWftt^M^iS^-rSi. t§MMfK©«yic»B#rai^T:i- [0019] 

V. (r. t) = (c/2) <r/T) (6) 
01 *#M^*K:{!aai^;^7^A3 0 OCQtBStBMIilKS ♦^M^^'Tit^ 2 m+ Hl©tBMMIK«i?rff ^^^fc*. 



02». KSStC^.i., (t. . u) i)m:^lcrj:^t^<D 
/<7>-5»u*Ji?9^-r-5C<i:(Cj;»). (r. 
t) *^^-r*, C<Dtcli>. taSfflWMfKl*. m*s>^*^ 
r = Uo 

[0 02 0] c<D^>> tMm:fjmicj:rnx. t^t^^mm 

|Sl-e2|Di©KjfseqK:JIig^L'/clS)^a©ra©dJ-y-^ 
(r. t ) tcafflStiSifffiwo =2as(D»l©U> 

s?y-h*i^sn. 03CD (B) {ctta$rattM-^d»., 

(r, t ) fcaMSn-S^iSwi =4ws©||2©lx> 
J^y-h*ijnSti. 03© <C) {C«Zl-o©l^ffltt<i# 
d» (r. t)RV^d^., (r. t ) ©fflRIC*5^5 
ti. cti«:j:0. 0. 3 // s©:i--4^-©r{C)l:*l/faM 40 
bT-i'C.., Hi^tti, (6) *fflt»rsgv 
. ( r . t ) ©it^*iff tons. 

[0 02 1 ] taKKS!{©^;'cffi©^S*K^*{t(c:*:H 

jie©#^:«rtCiE5i)&«IS«i?:^^-5.^«{kffift1[5ISS3 0 

M©taKB. 5tK:^ffl3nfce-^y»,i (r. t ) Scf 

y» <r, t) Ast?-^(cffi$^ft$nsit,»'5.;gi»-CBiTii 
1 tr 5, h ta^-e* -e©JS^. WMIB!© f - c 50 



se2 m+ 1 ffi|©ffl[©cti©«A«i«. IUT©S; : 

(7) 

„x «. — ^Hft}f$©J:5!&fl5«J(C«c.5C<!;3>Sftl6n 

tj:WMmft>ii.. V, (r. t ) ©«IS*ipIfig(ciarS. 
[ 0 0 2 2 ] S 1 *#Jl-r5«:. SKV ( t . z ) 
L'B-:>We.ti/cffit3:^oafi[©g6f)©fcJ?)ieffiffly^ y 
CCtSfflSns. ia5«:^3n^>J:^>«:. ISttAScm/s 
»tt©jiSffiV. ( r . t ) *«L. SfA*Jmm#Ci© 
r *^-ry57». ^•=&t«:feW^)i!jM*©Zf(6:^i 

tcim ur— :s-©iiij-r Nffl©-=&, o icm b-cfte:^©f Jr- n 
s^©*-ciituc{t3n.5<, 

[ 0 0 2 3 ] 0 1 «r#iis-r SK. ^moumt^i^tim 

iiSciKJ:*), jlii'git>©jIffi:?"a7T-/^i'©B$ra{cM 

T-5>S5a*^e.^6n.&JfllS£©Ar7-iii«7j5y!. i' ->3 
0 5«:^^3nf§4. iiitKiti©)Sa©*7-x>3-'r 
^>y»cvi (*7-itg|ft®{t) if*3ti-5. 1 tr 
h fflra X :3 --t^ffi©as%f u i« . jse 7"a 7 t 



[0 02 4] raDi©3fZ«:teW^jt?K©2g:?"D7T 

«)M*©ifiLflE». radtttrt^&SEn-s- 

SJ;^{C, ff^iedP/dxtC^FtL. (r. t) 

fe(T©i&fti®:frli^ ( 8 ) tc J: o r«3i Stiiflf 

[0 02 5] 

dP .dv. ,d^y. \dy 
[0 02 6] S;*". p »S£(*©?5Sr-*f5 . M«ttgT- 

©jIg©KSStiuril«Wccn-ffUf^cc^ ^--^-^i- 
;^h-rJ';^©5^ti^©S$KKJ:2,fi£^tta©it^». ii 
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* [0027] *j^WCc Jriitf. ±iE©5.m'SAS|Hlig3 

-:Jt»rttaRo'ii^B24ifffi-ra^: (s) ©se (j^ra 

^-^©rSCJf t«:*t-rSjiev (r. t) ©^% 

, ^WrSR. *i6R, S-COgttJi,rSR, {cStb, r = 
10 r, r = r, ©Kt?:^•y^ X • h-i7;p^(D:^|iJe 

<8) *S^-rSC<!:{ca:i3. V, ©i|iS:^|^©8ifiSii! 
*«^r**<i:*. J[yT(?»C (9) 

[0 02 8] 

[S(3] 



dt 



Bx R dr 



(9) 



20 



[0 02 9]^cti, r, «3^ai3-C*S. «T©SC 

(10) ©#s^«. B$ia t Ro'ii^si r 1 ©uga-e* 

-rSCidl-C*. ^•^4'hJl'»»IJ<l©^^3 "C© 

^^©ffijcirj-cji^fissn. tiT©ffi»)a3n-5. 

[0 03 0] 
[1^4] 







<^g(n)" 




\2 
1 






1 
1 


dP 


1 
I 








; A = 








dx 












2^ 














dt 




fn 




1 




1 



[003 1] L/c?55-pr. JiHKgi©:&iiS:»tiT<DaD 
r^^>o (1 1) (icu-ox. v\tti^i>yr>^i^h)\^i^ 
(11) ^K^-t^ctTh^. m^m^mr^m\t. 

[0 0 3 4]^cti, p <y I ^. d) ^^ulSlXJFd 
[0 03 5] 



m 



(11) 

(12) 

[0 0 3 2] y<DX&iSdi:ifri>&ulSiC^Siiimm^ 

ti, ^uJSs.zfs<DrT^ar<D^ (i 3> *j»6n5. 

40 [0033] 



m5] 



(13) 



♦ [0 03 6] uR:j^s<Dm^m.v3bK). ^Axmn 
^ii^^ns. cntt, jyT©w(y. 5)©}f^-c^ 



W(iu. = (y-yh-5)' K„ (y-uh-S) (14) 



C7) WmW- 1 1-316180 

^ 12 
5«*. K„ ^*Jy<Dffl{cS(0^riE>#ifcm!Rtt * [0 03 7] 

:.7"x'-ii..rir-ii 



" .r,.,^ h'K-:\h'K-:\ ^^^^ 

h k. h- 



(17a) 



[ 0 0 3 8 ] H 1 <[)-&m>^i 



[0 0 3 9] 
[^7] 



A''ly'^l 



A'"A- 



A''1A''1 



(16b) 



A'l 

[0040] ^(11) <!:»*L/<«J:a- 

ffi C > r S n -5 ji a n 7 T -f J i {c J: -p r JfJ 

^^mthkC^ :/o^2"^•t^4 0 0«. xn-^$5g:5?. 
{33SS«r^*4^':^7^A(DJ!H15^;^r-A3 0 OtcMSE^ 

•v•t^4 0 ocDT'oi^^ 5>i/t*. meoyms. 

[0 04 1 ] 8{»epg (4 10) MSJ^;^^A3 0* 



30 



40 



dt 



[0 04 5] *H-@L-C, (1 0) I^U^X-^if VA' 
yStmrS. S:(2 0) «:ttg[r-5tj-»g|ig (4 5 

0) m:<T02;^|5g*$tf. -r&to^. (2 0) 



(17b) 

★ 0{cd:^-C^3tifcjiK:7'D:?7-r^l/V. (r. t) 
S (1) SrfUffll/TjiST'n^T'f^l'V. 

( r . t ) ^mwti,, mmtm% (4 2 o ) ». 2 ^ 

n^Nr*2><«:#. nfflOKiJ-AAi^ Jtlf^gftCrS® 
0-«5a«JCCr, iL-casnS^JiSri ~r„ ^M^t 

[0 042] ^i^pg (4 30) W« -^fitjfCV. (r 
, ) OM-Q^M^n^m^^Ji^ ~R„ t?<DiISV 
. (r. ) ~V, (r, ) Ki^-yXmm^tli'Mm.'^i^ 

f-JU4^S-rS. «^e|ig (4 4 0) r, 7&i6r„ 

SSf*. •r^C*>-^> Jfll'^ilJ©Jfll^©iigjS^fS^L/. Q (r 
, ) *>e>Q (r„ ) STOifejiQ (r, > 
[0 04 3] '<i5'h;l.y©«-g[©Fg (4 5 0) ». Fx 

[0 044] 
[;»8] 

(20) 

[0046] 
[1^9] 



C8) 



13 



1 1-316180 

14 



Q(rj) = |; 



(20a) 



[0 04 7] (CjjeortfffStXfcSKjtQ (r, ) 

[00491 CcSforiFK^Q ( r , ) cr)B#Pfl6S{^^=Sr^ 

[0 05 0] -^i' h;l/hCDItms|!g (4 6 0) «, 
[0 05 1] 

mil] 

r, dr 



* [0048] 



(20b) 



(30) 



[0 05 2] ©st«4rllffL.-C. ( 1 0 ) {CS6^r'< 

^ v>vh^mm.ri» m\m>%mms (4 7 o) «. 

M=y- ixh- 8 

mm: 

[0 05 3] feSCDtJ-»epg (4 8 0 ) ». < 1 6 ) 

0 ) ^(17) K.nr>xs.nm 

[0 05 4] 

mi 2] 

dx 

[0 05 5] 4:ti-St-rS. ±ia©|g:P§4 l O 7!)S4 9 O 

^^fffifc*. zfn^vvit. ^^<mwm.%^. a 

7*oe/9A3ns. ft!iSi>';^r-A3 0 Of*. na^Wfi 
«iWtcjiS:?'a7 7-<Jl'<&flMs&L/. rfu^v^AOQ 

[0 05 6] 2ffl©*ftiii[y25:Dfa4m»rie (8) ?r 



©S : 

(2 0 c) 

^m^t i tclfo 2 <i©**0»*fflt»T 3 <iW±©at:i L 

fc:^fi^^rf#S fcJf)> n > 2 5 n OCfitStjii^rSlR-r 

tifcm^. 2ffl©**oa*9l3£-C*«ct,>:T:S^ft=*s^D 

Lfc*«or. fl!a:0?)(Cn>2^cSnffl©B:»,'^*sjl 

S;fci?){c+^3-;5:fiSS;©:;^SC**^6ns. 
20 [@M©fi#%i$tBJ} 

im 1 ] «&M©Jfc?gttSRDf'C>Je«cSHt/fcff<£3i2«:^ 
mt^:f}it:(DXy--:, 7-©t!(fp%^|gr-S«tfe:/0 

[m2] (A) (jjaL-gosiA (X) «:KUrji3-^s 
(Z) 4^0, (B) «2liI©x=i-<^3£BbS3© 

rmmmiy ybiinL. < c ) w^iftK-j ^ > k * 

[03] (A) sex (B) »l2acfll2©ll# 

r^Wfi^^r^rl,. (C) {itBMM-^*^j^^ia-C*S. 
30 [134] 1 fc^-? HgM<i^«r^T0t?*€>. 

[05] X3-tj|aiirjgfj|Z:i?|oI©aft:^P7T-/;U€: 

me] iie«©ttiss!yfE^ie©fii€rifiS-r-5.fc«;). 



40 0 




4 1 0 




42 0 




40 4 3 0 




440 


imm 


45 0 




46 0 




47 0 




48 0 




49 0 
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ao) 
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me] 




Z(mml 



Vir <r. t) 



X 



mm 
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